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This Declaration with the attached Exhibits are being submitted in conjunction with the 
Applicants' Response to the Office Action dated May 26, 2004. 

I, Yasumich Hitoshi, M.D. Ph.D., do hereby declare as follows. 

1. I am currently a program director at Rigel Pharmaceuticals, Inc. (hereinafter "Rigel"), 
and the work described in the above-referenced patent application was performed with 
my knowledge. 

2. I understand that the claimed subject matter of the above-referenced patent 
application relates to assays for identifying agents that modulate the poly(A) ribose 
polymerase activity of Tankyrase H. 

3. I have been asked to provide factual evidence relating to the activities of Rigel and 
Rigel' s patent counsel with respect to the claimed subject matter, prior to October 25, 
1999 (the filing date of the above-referenced patent application). 
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4. I have reviewed the Exhibits attached hereto and they all relate to the activities of 
Rigel or Rigel' s patent counsel with respect the claimed subject matter, prior to October 
25, 1999. . y 

5. Prior to June 11, 1999, the inventors of the above-referenced patent application 
identified the sequence of the ADP-ribose polymerase domain of Tankyrase H and 
identified that Tankyrase H had poly(A) ribose polymerase activity. Evidence for this is 
provided in Exhibit A. All redacted dates are prior to June 1 1 , 1999. 

6. Further, between June 11, 1999, and July 21 1999, the inventors worked towards 
identifying the full length sequence of Tankyrase H for use in the above-referenced 
screening assays. Evidence for this is provided in Exhibits B and C. The dates have not 
been redacted in these exhibits. 

7. Finally, between July 20, 1999 and October 25, 1999, the above-referenced patent 
application was drafted at the law firm of Flehr, Hobach, Test, Albritton and Herbert 
(hereinafter "Flehr), the law firm contracted to draft the above-referenced patent 
application. Evidence for this is provided in Exhibits D - H. The dates have not been 
redacted in these exhibits. 

8. Exhibit A consists of a print-out of Tankyrase H amino acid and nucleic acid 
sequences. On pages, 2, 6 and 7 of this Exhibit, Tankyrase H is identified as having a 
poly(A) ribose polymerase domain. The date of the print-out was prior to June 11, 1999. 

9. Exhibit B consists of a presentation that was made by Xiang Xu, an inventor, that 
identifies Tankyrase H as having poly(A) ribose polymerase activity on page 3. The date 
of this presentation was June 15, 1999. 

10. Exhibit C consists of signed laboratory notebook pages from Simon Yu, a colleague 
at Rigel Pharmaceuticals, Inc. These notebook pages show results of experiments directed 
towards identifying the full length sequence of Tankyrase H for use in the above- 
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referenced screening assays. The notebook pages are dated July 9, July 13, July 15, July 
1 6 and July 21,1 999, respectively. 

1 1 . Exhibit D consists of a letter from Nicole Verona of Rigel to Ms. Robin Silva of 
Flehr), the law firm contracted to draft the above-referenced patent application. The letter 
references an invention disclosure (i.e., eight packages of information) for use in 
preparation of the above-referenced patent application. The date of the letter is July 20, 
1999. 

12. Exhibit E consists of a letter from Nicole Verona of Rigel to Ms. Robin Silva of 
Flehr. The letter references diskettes for use in preparation of the above-referenced patent 
application. The date of the letter is July 22, 1999. 

13. Exhibit F consists of a file information page from Flehr, indicating that the file for the 
above-referenced patent application was opened on July 26, 2003. 

14. Exhibit G consists of an e-mail dated August 30, 1999, from Nicole Verona of Rigel 
to Ms. Dolly Vance of Flehr regarding questions about the above referenced invention 
disclosure. The body of this e-mail contains text of previous e-mails dated August 20, 
1999 and August 26, 1999, also relating to the above referenced invention disclosure. 

15. Exhibit H consists of a letter from Nicole Verona of Rigel to Ms. Dolly Vance 
regarding further documents for use in drafting the above-referenced patent application. 
The date of the letter is September 30, 1999. 

16. I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
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of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patents issued thereon. 



Respectfully submitted, 



Date 





/Yasumichi Hitoshi, M.D. Ph.D. 



Attachments: Exhibits A - G 
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□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□> 3rd Assembly 
Longest ORF frame 1 of 1060 amino acids 
From amino acid position 84 to 1143 

1 ' WQTPMLEIIGIILLSMKLQLKERLMFALCCYFAVLLQHGAEPTILNTDGRTALDLADPS 
6 1 AKAVLTGEYKKDELLESARSGNEEKMMALLTPLNVNCHASDGRKSTPLHLAAGYNRVKIV 
121 QLLLQHGADVHAKDKGDLVPLHNACSYGHYEVTELLVKHGACVNAMDLWQFTPLHEAASK 
181 NRVEVCSLLLSYGADPTLLNCHNKSAIDLAPTPQLKERLAYEFKGHSLLQAAREADVTRI 
241 KKHLSLEMVNFKHPQTHETALHCAAASPYPKRKQICELLLRKGANINEKTKEFLTPLHVA 
301 SEKAHNDWEVWKHEAKVNALDNLGQTSLHRAAYCGHLQTCRLLLSYGCDPNIISLQGF 
3 61 TALQMGNENVQQLLQEG I S LGNS EADRQLL EAAKAGDVETVKKLCTVQ SVNC RD I EGRQ S 
421 T PLHFAAGYNRVSVVE YLLQHGADVHAKDKGGLVPLHNAC S YGHYEVAELLVKHGAVVNV 
481 ADLWKFTPLHEAAAKGKYEICKLLLQHGADPTKKNRDGNTPLDLVKDGDTDIHYLLRGDA 
541 ALLDAAKKGCLARVKKLSSPDNVNCRDTQGRH^ 

601 QDKGGLI PLHNAAS YGHVDVAALLIKYNACVNATDKWAFTPLHEAAQKGRTQLCALLLAH 
661 GADPTLKNQEGQTPLDLVSADDVSALLTAAMPPSALPSCYKPQVLNGVRSPGATADALSS 
721 GPSSPSSLSAASSLDNLSGSFSELSSLVSSSGTEGASSLEKKEVPGVDFSITQFVRNLGL 
781 EHLMDIFEREQITLDVLVEMGHKELKEIGINAYGHRHKLIKGVERLISGQQGLNPYLTLN 
841 TSGSGTILIDLSPDDKEFQSVEEEMQSTVREHRDGGHAGGIFNRYNILKIQKVCNKKLWE 
901 RYTHRRKEVSEENHNHANERMLFHGSPFVNAIIHKGFDERHAYIGGMFGAGIYFAENSSK 
961 SNQYVYGIGGGTGCPVHKDRSCYICHRQLLFCRVTLGKSFLQFSAMKMAHSPPGHHSVTG 
1021 R P S VNGL AL AE YVT YRGEQ AY P E YLT T YQ I MR PEGMVDG Z 

1 GAAGTGCAGCGGGGTGGATTTCCTGGAATTGCCTTAGTAGTAGTACCACCCAAGGCACTG 
6 1 CTTAGGTACC ACTGCTGCTTAGTGGAGAGTCCCTCTGGCTTTATCATTAAGGTTTTGGGC 
121 GGAAAGACGTAGTTGAATATTTGCTTC AGAATGGTGC AAATGTCCAAGC ACGTGATGATG 
181 GGGGCCTTATTCCTCTTCATAATGCATGCTCTTTTGGTCATGCTGAAGTAGTCAATCTCC 
241 TTTTGCGACATGGTGCAGACCCCAATGCTCGAGATAATTGGAATTATACTCCTCTCCATG 
301 AAGCTGCAATTAAAGGAAAGATTGATGTTTGCATTGTGTTGCTATTTTGCAGTGCTGTTA 
361 CAGCATGGAGCTGAGCCAACCATCCTAAATACAGATGGAAGGACAGCATTGGATTTAGCA 
421 GATCCATCTGCCAAAGCAGTGCTTACTGGTGAATATAAGAAAGATGAACTCTTAGAAAGT 
481 GC C AGGAGTGGC AATGAAGAAAAAATGATGGC TCTACTC AC AC CATTAAATGTC AACTGC 
541 CACGCAAGTGATGGCAGAAAGTCAACTCCATTAC ATTTGGCAGCAGGATATAACAGAGTA 
601 AAGATTGTACAGCTGTTACTGCAACATGGAGCTGATGTCCATGCTAAAGATAAAGGTGAT 
661 CTGGTACCATTACACAATGCCTGTTCTTATGGTCATTATGAAGTAACTGAACTTTTGGTC 
721 AAGCATGGTGCCTGTGTAAATGCAATGGACTTGTGGCAATTCACTCCTCTTCATGAGGCA 
781 GCTTCTAAGAACAGGGTTGAAGTATGTTCTCTTCTCTTAAGTTATGGTGCAGACCCAACA 
841 CTGCTCAATTGTC ACAATAAAAGTGCTATAGACTTGGCTCCCACACCACAGTTAAAAGAA 
901 AGATTAGCATATGAATTTAAAGGCCACTCGTTGCTGCAAGCTGCACGAGAAGCTGATGTT 
961 ACTCGAATCAAAAAACATCTCTCTCTGGAAATGGTGAATTTCAAGCATCCTCAAACACAT 
1021 GAAACAGCATTGCATTGTGCTGCTGCATCTCCATATCCCAAAAGAAAGCAAATATGTGAA 
1081 C TGTTGC TAAGAAAAGGAGC AAAC ATC AATGAAAAGAC TAAAGAATTCTTGAC TCC TCTG 
1141 C AC GTGGC ATCTGAGAAAGC TC ATAATGATGTTGTTGAAGTAGTGGTGAAACATGAAGC A 
1201 AAGGTTAATGC TC TGGATAATC TTGGTC AGACTTCTCTAC AC AGAGCTGC ATATTGTGGT 
1261 CATCTACAAACCTGCCGCCTACTCCTGAGCTATGGGTGTGATCCTAACATTATATCCCTT 
1321 C AGGGC TTTACTGCTTTAC AGATGGGAAATGAAAATGTAC AGCAAC TCCTC C AAGAGGGT . 
1381 ATCTCATTAGGTAATTCAGAGGCAGACAGACAATTGCTGGAAGCTGCAAAGGCTGGAGAT 
1441 GTCGAAACTGTAAAAAAACTGTGTACTGTTCAGAGTGTC AACTGC AGAGACATTGAAGGG 
1501 CGTC AGTCTAC ACCACTTC ATTTTGCAGCTGGGTATAACAGAGTGTCCGTGGTGGAATAT 
1561 C TGC T AC AGC ATGGAGC TG ATGTGC ATGC T AAAG AT AAAGGAGGC C TTGT AC C TTTGC AC 
1621 AATGCATGTTCTTATGGACATTATGAAGTTGCAGAACTTCTTGTTAAACATGGAGCAGTA 
1681 GTTAATGTAGCTGATTTATGGAAATTTACACCTTTACATGAAGCAGC AGCAAAAGGAAAA 
1741 TATGAAATTTGC AAAC TTCTGCTCC AGC ATGGTGCAGACCCTACCAAAAAAAACAGGGAT 
1801 GGAAATACTCCTTTGGATCTTGTTAAAGATGGAGATACAGATATTCATTATCTGCTTAGG 
1861 GGAGATGC AGC TTTGCTAGATGCTGC C AAGAAGGGTTGTTTAGC C AGAGTGAAGAAGTTG 
1921 TCTTCTCCTGATAATGTAAATTGCCGCGATACCCAAGGCAGACATTCAACACCTTTACAT 



1981 TTAGCAGCTGGTTATAATAATTTAGAAGTTGCAGAGTATTTGTTAC AACACGGAGCTGAT 
2041 GTGAATGCC C AAGAC AAAGGAGGACTTATTCCTTTAC ATAATGC AGC ATC TTAC GGGC AT 
2101 . GTAGATGTAGC AGC TCTACTAATAAAGTATAATGC ATGTGTC AATGC C AC GGAC AAATGG 
2161 GCTTTCACACCTTTGCACGAAGCAGCCCAAAAGGGACGAACACAGCTTTGTGCTTTGTTG 
2221 C TAGCC C ATGGAGC TGAC C CGACTCTTAAAAATC AGGAAGGAC AAAC AC C TTTAGATTTA • 
2281 GTTTCAGCGGATGATGTCAGCGCTCTTCTGACAGCAGCCATGCCCCCATCTGCTCTGCCC 
2341 TCTTGTTACAAGCCTCAAGTGCTCAATGGTGTGAGAAGCCCAGGAGCCACTGCAGATGCT 
2401 CTCTCTTCAGGTCCATCTAGCCC ATC AAGCCTTTCTGCAGCCAGC AGTCTTGACAACTTA 
2461 TCTGGGAGTTTTTCAGAACTGTCTTC ATTAGTTAGTTCAAGTGGAACAGAGGGTGCTTCC 
2521 AGTTTGGAGAAAAAGGAGGTTC C AGGAGTAGATTTTAGC ATAACTC AATTC GTAAGGAAT 
2581 CTTGGACTTGAGCACCTAATGGATATATTTGAGAGAGAAC AGATCACTTTGGATGTATTA 
2641 GTTGAGATGGGGCACAAGGAGCTGAAGGAGATTGGAATCAATGCTTATGGACATAGGCAC 
2701 AAAC TAATTAAAGGAGTCGAGAGAC TTATC TC C GGAC AAC AAGGTCTTAAC C C ATATTTA 
27 61 ACTTTGAAC AC CTCTGGTAGTGGAAC AATTCTTATAGATCTGTCTC CTGATGATAAAGAG 
2821 TTTC AGTC TGTGGAGGAAGAGATGC AAAGTAC AGTTC GAGAGC AC AGAGATGGAGGTC AT 
2881 GCAGGTGGAATCTTCAACAGATACAATATTCTCAAGATTCAGAAGGTTTGTAACAAGAAA 
2941 C TATGGGAAAGATAC AC TC ACCGGAGAAAAGAAGTTTC TGAAGAAAAC C AC AAC C ATGC C 
30 0 1 AATGAACGAATGCTATTTCATGGGTCTCCTTTTGTGAATGCAATTATCCACAAAGGCTTT 
30 6 1 GATGAAAGGC ATGCGTAC ATAGGTGGTATGTTTGGAGC TGGC ATTTATTTTGC TGAAAAC 
3121 TCTTCCAAAAGC AATCAATATGTATATGGAATTGGAGGAGGTACTGGGTGTCCAGTTCAC 
3181 AAAGACAGATCTTGTTACATTTGCCACAGGCAGCTGCTCTTTTGCCGGGTAACCTTGGGA 
3241 AAGTCTTTCCTGCAGTTCAGTGCAATGAAAATGGCACATTCTCCTCCAGGTCATCACTCA 
3301 GTC AC TGGTAGGCC C AGTGTAAATGGCC TAGC ATTAGC TGAATATGTTATTTAC AGAGGA 
3361 GAAC AGGCTTATCC TGAGTATTTAATTACTTAC C AGATTATGAGGC CTGAAGGTATGGTC 
3421 GATGGATAAATAGTTATTTTAAGAAAC TAATTC CACTGAACC TAAAATC ATC AAAGC AGC 
3481 AGTGGCCTCTACGTTTTACTCCTTTGCTGAAAAAAAAAAA 



ref |NP_003738.1|PTNKS| TANKYRASE >gi| 3929219 (AF082556) TRFl-interacting 
ankyr in-related 

ADP-ribose polymerase [Homo sapiens] Length = 1327 

Score = 1640 bits (4199), Expect = 0.0 
Identities = 790/1023 (77%), Positives = 871/1023 (84%), Gaps =11/1023 (1%) 
Query: 3 5 VLLQHGAEPTILNTDGRTALDLADPSAKAVLTGEYKKDELLESARSGI^EKMMALLTPLN 94 

VLLQHGA+P I NTDG++ALDLADPSAKAVLTGEYKKDELLE+ARSGNEEK+MALLTPLN 
Sbj c t : . 3 0 0 VLLQHGADPNIRNTDGKSALDLADPSAKAVLTGEYKKDELLEAARSGNEEKLMALLTPL^ 359 

Query: 95 WCHASDGRKSTPLHLAAGYNRVKIVQLLLQHGADVHAKDKGDLVPLHNACSYGHYEVTE 154 

VNCHASDGRKSTPLHLAAGYNRV+IVQLLLQHGADVHAKDKG L VPLHNAC S YGHYEVTE 
Sbjct: 360 VNCHASDGRKSTPLHLAAGYNRVRIVQLLLQHGADVHAKDKGGLVPLHNACSYGHYEVTE 419 

Query: 155 LLVKHGACWAMDLWQFTPLHEAASKNRVEVCSLLLSYGADPTLLNCHNKSAIDIAPTPQ 214 

LL+KHGACVNAMDLWQFTPLHEAASKNRVEVCSLLLS+GADPTL+NCH KSA+D+APTP+ 
Sbjct: 420 LLLKHGACVNAMDLWQFTPLHEAASKNRVEVCSLLLSHGADPTLVNCHGKSAVDMAPTPE 479 

Query : 215 LKERLAYEFKGHSLLQAAREADVTRIKKHLSLEMVNFKHPQTHETALHCAAAS PYPKRKQ 274 

- L+ERL YEFKGHSLLQAAREAD+ ++KK L+LE++NFK PQ+HETALHCA AS +PKRKQ 
Sbjct: 480 LRERLTYEFKGHSLLQAAREADLAKVKKTLALEIINFKQPQSHETALHCAVASLHPKRKQ 539 

Query: 275 ICELLLRKGANINEKTKEFLTPLHVASXXXXXXXXXXXXXXXXXXXXLDNLGQTSLHRAA 334 

+ ELLLRKGAN+NEK K+F+TPLHVA+ LD LGQT+LHRAA 

Sbjct: '540 VTELLLRKGANVNEKNKDFMTPLHVAAERAHNDVM 599 

Query: 335 YCGHLQTCRLLLSYGCDPNI I SLQGFTALQMGNENVQQLLQEGISLGNSEADRQLLEAAK 394 

GHLQTCRLLLSYG DP+IISLQGFTA QMGNE VQQ+L E + S+ D +LLEA+K 
Sbjct: 600 LAGHLQTCRLLLSYGSDPSIISLQGFTAAQMGNEAVQQILSESTPIRTSDVDYRLLEASK 659 
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Query: 3 95 AGDVETVKKLCTVQSVNCRDIEGRQSTPLHFAAGYNRVSWEYLLQHGADVHAKDKGGLV 454 

AGD+ETVK+LC+ Q+VNCRD+EGR STPLHFAAGYNRVSWEYLL HGADVHAKDKGGLV 
Sbjct: 660 AGDLETVKQLCSSQNVNCRDLEGRHSTPLHFAAGYNRVSWEYLLHHGADVHAKDKGGLV 719 

Query: 455 PLHNACSYGHYEVAELLVKHGAVVWADLWKFTPLHEAAAKGKYEICKLLLQHGADPTKK 514 

PLHNACSYGHYEVAELLV+HGA VWADLWKFTPLHEAAAKGKYEICKLLL+HGADPTKK 
Sbjct: 720 PLHNACSYGHYEVAELLVRHGASVNVADLWKFTPLHEAAAKGKYEICKLLLKHGADPTKK 77 9 

Query: 515 NRDGNT PLDL VKDGDTD I H YXXXXXXXXXXXXXXXXXXRVKKL S S PDNVNC RDTQGRH S T 574 

NRDGNTPLDLVK+GDTDI " ; RV+KL +P+N+NCRDTQGR+ST 

Sbjct: 7 80 NRDGNTPLDLVKEGDTDIQDLLKGDAALLDAAKKGCLARVQKLCTPENINCRDTQGRNST 83 9 

Query: 575 PLHLAAGYNNLEVAE YLLQHGADVNAQDKGGL I PLHNAAS YGHVDVAALL I KYNACVNAT 634 

PLHLAAGYNNLEVAEYLL +HGADVNAQDKGGL I PLHNAAS YGHVD+AALL I KYN CVNAT 
Sbjct: 840 PLHLAAGYNNLEVAEYLLEHGADVNAQDKGGLIPLHNAASYGHVDIAALLIKYNTCVNAT 899 

Query: 635 DKWAFTPLHEAAQKGRTQLCALLLAHGADPTLKNQEGQTPLDLVSADDVSALLTAAMPPS 694 

DKWAFTPLHEAAQKGRTQLCALLLAHGADPT+KNQEGQTPLDL +ADD+ ALL AMPP 
Sbjct: 900 DKWAFTPLHEAAQKGRTQLCALLLAHGADPTMKNQEGQTPLDLATADDIRALLIDAMPPE 959 

Query: 695 ALPSCYKPQ VLNGVRSPGATXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 751 

ALP+C+KPQ V + SP +T 
Sbjct: 960 ALPTCFKPQATWSASLISPAST PSCLSAASS IDNLTGPLAELAVGGASNAG 1011 

Query: 752 XXXXXXXXXKKEVPGVDFSITQFVRNLGLEHLMDIFEREQITLDVLVEMGHKELKEIGIN 811 

+ EV G+D + 1 +QF++ +LGLEHL DIFE EQITLDVL +MGH+ELKEIGIN 
Sbjct : 1012 DGAAGTERKEGEVAGLDMNISQFLKSLGLEHLRDIFETEQITLDVLADMGHEELKEIGIN 1071 

Query: 812 AYGHRHKLIKGVERLISGQQGLNPYLTLNTSGSGTILIDLSPDDKEFQSVEEEMQSTVRE 871 

AYGHRHKLIKGVERL+ GQQG NPYLT + GTIL+DL+ P+DKE+QSVEEEMQST+RE 
Sbjct: 1072 AYGHRHKLIKGVERLLGGQQGTNPYLTFHCVNQGTILLDLAPEDKEYQSVEEEMQSTIRE 1131 

Query: 872 HRJDGGHAGGIFNRYNILKIQKVCNKKLWERYTHRRKEVSEENHNHANERMLFHGSPFW 931 

HRDGG + AGG I FNRYN+ + + 1 QKV NKKL ER+ HR+KEVSEENHNH NERMLFHGSPF+NA 
Sbjct: 1132 HRDGGNAGGIFimYlWIRIQKVVNKKLRERFCHRQKEVSEENHNHHNERML 1191 

Query : 932 I IHKGFDERHAYIGGMFGAGI YFAENSSKSNQYVYGIGGGTGC PVHKDRSC YICHRQLLF 991 

I IHKGFDERHAYIGGMFGAGIYFAENSSKSNQYVYGIGGGTGCP HKDRSCYICHRQ+LF 
Sbjct: 1192 I IHKGFDERHAYIGGMFGAGI YFAENSSKSNQYVYGIGGGTGCPTHKDRSCYICHRQMLF 1251 

Query: .992 CRVTLGKSFLQFSAMKMAHSPPGHHSVTGRPSWGLALAEWIYRGEQAYPEYLITYQIM 1051 

CRVTLGKSFLQFS MKMAH+PPGHHSV GRPSVNGLA AE YVI YRGEQ AY P E YL I T YQ I M 
Sbjct: 1252 CRVTLGKSFLQFSTMKMAHAPPGHHSVIGRPSVNGLAYAEYVIYRGEQAYPEYLITYQIM 1311 

Query: 1052 RPE 1054 
+ PE 

Sbjct:- 1312 KPE 1314 

###################################################################### 

GAAGTGC AGC GGGGTGGATTTC CTGGAATTGCCTTAGTAGTAGTACC AC CC AAGGC AC TG 

CTTAGGTACCACTGCTGCTTAGTGGAGAGTCCCTCTGGCTTTATCATTAAGGTTTTGGG 

C GGAAAGAC GTAGTTGAATATTTGCTTC AGAATGGTGC AAATGTCC AAGC ACGTGATGAT 

GGGGGCCTTATTCCTCTTCATAATGCATGCTCTTTTGGTCATGCTGAAGTAGTCAATCTC 

C TTTTGC GAC ATGGTGCAGACC C C AATGC TC GAGATAATTGGAATTATAC TCCTC TC C AT 

GAAGCTGCAATTAAAGGAAAGATTGATGTTTGCATTGTGTTGCTATTTTGCAGTGCTGT 

TACAGCATGGAGCTGAGCCAACC 

ATCCTAAATACAGATGGAAGGACAGCATTGGATTTAGCAGAT.CCATCT 
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121 GC C AAAGC AGTGC TTACTGGTGAATATAAGAAAGATGAAC TCTTAGAAAGTGCC AGGAGT 
181 GGC AATGAAG AAAAAATG ATGGCTC T AC TC AC AC C ATT AAATGTC AAC TGC C AC GC AAGT 
241 GATGGCAGAAAGTCAACTCCATTACATTTGGCAGCAGGATATAACAGAGTAAAGATTGTA 
301 CAGCTGTTACTGCAACATGGAGCTGATGTCCATGCTAAAGATAAAGGTGATCTGGTACCA 
361 TTACACAATGCCTGTTCTTATGGTCATTATGAAGTAACTGAACTTTTGGTCAAGCATGGT 
421 GCCTGTGTAAATGCAATGGACTTGTGGCAATTCACTCCTCTTCATGAGGCAGCTTCTAAG 
481 AAC AGGGTTGAAGTATGTTCTCTTCTCTTAAGTTATGGTGC AGACCC AACACTGCTC AAT 
541 TGTCACAATAAAAGTGCTATAGACTTGGCTCCCACACCACAGTTAAAAGAAAGATTAGCA 
601 TATGAATTTAAAGGCCACTCGTTGCTGCAAGCTGCACGAGAAGCTGATGTTACTCGAATC 
661 AAAAAACATCTCTCTCTGGAAATGGTGAATTTCAAGCATCCTC AAACAC ATGAAACAGCA 
721 TTGC ATTGTGCTGCTGCATCTCC ATATCCCAAAAGAAAGC AAATATGTGAACTGTTGCTA 
781 AGAAAAGGAGC AAAC ATC AATGAAAAGAC TAAAGAATTCTTGAC TC CTCTGC AC GTGGCA 
841 TCTGAGAAAGCTCATAATGATGTTGTTGAAGTAGTGGTGAAAC ATGAAGCAAAGGTTAAT 
901 GCTCTGGATAATCTTGGTCAGACTTCTCTACACAGAGCTGCATATTGTGGTCATCTACAA 
961 ACCTGCCGCCTACTCCTGAGCTATGGGTGTGATCCTAACATTATATCCCTTCAGGGCTTT 
1021 ACTGCTTTAC AGATGGGAAATGAAAATGTAC AGC AAC TC C TC C AAGAGGGTATC TC ATTA 
1081 GGTAATTCAGAGGC AGACAGACAATTGCTGGAAGCTGCAAAGGCTGGAGATGTCGAAACT 
1141 GTAAAAAAACTGTGTACTGTTCAGAGTGTCAACTGCAGAGACATTGAAGGGCGTC AGTCT 
1201 AC ACC ACTTC ATTTTGC AGC TGGGTATAAC AGAGTGTC C GTGGTGG AAT ATC TGC TAC AG 
1261 C ATGGAGCTGATGTGCATGCTAAAGATAAAGGAGGCCTTGTACCTTTGC ACAATGCATGT 
1321 TCTTATGGACATTATGAAGTTGCAGAACTTCTTGTTAAACATGGAGCAGTAGTTAATGTA 
1381 GC TGATTTATGGAAATTTAC AC C TTTAC ATGAAGC AGC AGC AAAAGGAAAATATGAAATT 
1441 TGCAAACTTCTGCTCCAGCATGGTGCAGACCCTACCAAAAAAAACAGGGATGGAAATACT 
1501 CCTTTGGATCTTGTTAAAGATGGAGATACAGATATTCATTATCTGCTTAGGGGAGATGCA 
1561 GC TTTGC TAGATGC TGC C AAGAAGGGTTGTTTAGCC AGAGTGAAGAAGTTGTC TTC TCC T 
1621 GATAATGTAAATTGCCGCGATACCCAAGGCAGAC ATTCAACACCTTTACATTTAGC AGCT 
1681 GGTTATAATAATTTAGAAGTTGCAGAGTATTTGTTACAACACGGAGCTGATGTGAATGCC 
1741 C AAGAC AAAGGAGGACTTATTC C TTTAC AT AATGC AGC ATC TTAC GGGC ATGTAGATGTA 
18 0 1 GCAGCTCTACTAATAAAGTATAATGCATGTGTCAATGCCACGGACAAATGGGCTTTCACA 
1861 CCTTTGCACGAAGCAGCCCAAAAGGGACGAACACAGCTTTGTGCTTTGTTGCTAGCCCAT 
1921 GGAGC TGACC C GAC TC TTAAAAATCAGGAAGGAC AAAC ACCTTTAGATTTAGTTTC AGC G 
1981 GATGATGTCAGCGCTCTTCTGACAGCAGCC ATGCCCCCATCTGCTCTGCCCTCTTGTTAC 
2041 AAGCCTCAAGTGCTCAATGGTGTGAGAAGCCCAGGAGCCACTGCAGATGCTCTCTCTTCA 
2101 GGTCCATCTAGCCCATCAAGCCTTTCTGCAGCCAGCAGTCTTGACAACTTATCTGGGAGT 
2161 TTTTCAGAACTGTCTTCATTAGTTAGTTC AAGTGGAACAGAGGGTGCTTCC AGTTTGGAG 
2221 AAAAAGGAGGTTCC AGGAGTAGATTTT AGC ATAAC TC AATTC GTAAGGAATC TTGGAC TT 
2281 GAGC AC C TAATGGATATATTTGAGAGAGAAC AGATC ACTTTGGATGTATTAGTTGAGATG 
2341 GGGC AC AAGGAGCTGAAGGAGATTGGAATCAATGCTTATGGACATAGGC ACAAACTAATT 
2401 AAAGGAGTCGAGAGACTTATCTCCGGACAACAAGGTCTTAACCCATATTTAACTTTGAAC 
2461 AC C TC TGGTAGTGG AAC AATTC TT AT AGATCT 
GTCTCCTGATGATAAAGAGTTTCAGTCTGTGGAGGAAGAGATGCAAAGT 
ACAGTTCGAGAGCACAGAGATGGAGGTCATGCAGGTGGAATCTTC 
AACAGATACAATATTCTCAAGATTCAGAAGGTTTGTAACAAGAAACTATGGGA 
AAGATACACTCACCGGAGAAAAGAAGTTTCTGAAGAAAACCACAACCATGCCAATGA 
AC GAATGC TATTTC ATGGGTC TC C TTTTGTGAATGC AATTATCC AC AAAGGC TTTGATG 
AAAGGCATGCGTACATAGGTGGTATGTTTGGAGCTGGCATTTATTTTGCTGAAAACTCTT 
CCAAAAGCAATCAATATGTATATGGAATTGGAGGAGGTACTGGGTGTCCAGTTCACAAAG 
ACAGATCTTGTTACATTTGCCACAGGCAGCTGCTCTTTTGCCGGGTAACCTTGGGAAAG 
TC TTTC C TGC AGTTC AGTGC AATGAAAATGGC AC ATTC TCC TCC AGGTC ATC AC TC AGTC 
ACTGGTAGGC C C AGTGTAAATGGC CTAGC ATT AGC TGAATATGTT ATTT AC AG AGGAG AA 
C AGGCTTATC C TGAGTATTTAATTAC TTAC C AGATTATGAGGCC TGAAGGTATGGTCG 
ATGGATAAATAGTTATTTTAAGAAACTAATTCCACTGAACCTAAAATCATCAAAGCAGC 
AGTGGCCTCTACGTTTTACTCCTTTGCTGAAAAAAAAAAA 

1 GGCACGAGCTGCAACGAAATGGAAAGATTGATGTTTTGCATTGTGTTGTTACAGCATGGA 

6 1 GCTGAGCCAACCR1 0 ATC C T AAAT AC AGATGGAAGG AC AGC ATTGGR 9 ATTT AGC AGATCC ATC T 

121 GCCAAAGC AGTGR 8 CTTACTGGTGAATATAAGAAAGATGAACTCTTAGAAAGTGCC AGGAGT 



181 GGCAATGAAGAAAAAATGATGGCTCTACTCACACC ATTAAATGTC AACTGCCACGC AAGT 
241 GATGGC AGAAAGTC AAC TC C ATTAC ATTTGGCAGC AGGATATAAC AGAGTAAAGATTGTA 
3 01 C AGC TGTTAC TGC AAC ATGGAGC TGATGTC C ATGC TAAAGATAAAGGTGATC TGGTACC A 
3 61 TTACACAATGCCTGTTCTTATGGTCATTATGAAGTAACTGAACTTTTGGTCAAGCATGGT 
421 GCCTGTGTAAATGC AATGGACTTGTGGC AATTC ACTCCTCTTCATGAGGCAGCTTCTAAG 
481 AACAGGGTTGAAGTATGTTCTCTTCTCTTAAGTTATGGTGCAGACCCAACACTGCTCAAT 
541 TGTC ACAATAAAAGTGCTATAGACTTGGCTCCCACACC AC AGTTAAAAGAAAGATTAGCA 
601 TATGAATTTAAAGGCCACTCGTTGCTGCAAGCTGCACGAGAAGCTGATGTTACTCGAATC 
661 AAAAAACATCTCTCTCTGGAAATGGTGAATTTCAAGCATCCTCAAACACATGAAACAGCA 
721 TTGCATTGTGCTGCTGCATCTCCATATCCCAAAAGAAAGCAAATATGTGAACTGTTGCTA 
781 AGAAAAGGAGCAAACATCAATGAAAAGACTAAAGAATTCTTGACTCCTCTGCACGTGGCA 
841 TCTGAGAAAGCTC ATAATGATGTTGTTGAAGTAGTGGTGAAAC ATGAAGCAAAGGTTAAT 
901 GCTCTGGATAATCTTGGTCAGACTTCTCTACACAGAGCTGCATATTGTGGTCATCTACAA 
961 ACC TGCC GC C TAC TC CTGAGC TATGGGTGTGATCC TAAC ATTATATC C C TTC AGGGC TTT 
1021 ACTGCTTTAC AGATGGGAAATGAAAATGTACAGC AACTCCTCCAAGAGGGTATCTCATTA 
1081 GGTAATTCAGAGGCAGACAGACAATTGCTGGAAGCTGCAAAGGCTGGAGATGTCGAAACT 
1141 GTAAAAAAACTGTGTACTGTTC AGAGTGTCAACTGCAGAGACATTGAAGGGCGTCAGTCT 
12 01 AC ACCACTTCATTTTGC AGCTGGGTATAACAGAGTGTCCGTGGTGGAATATCTGCTACAG 
12 61 C ATGGAGC TG ATGTGC ATGC T AAAG ATAAAGGAGGC C TTGT ACC TTTGC AC AATGC ATGT 
1321 TCTTATGGACATTATGAAGTTGCAGAACTTCTTGTTAAAC ATGGAGCAGTAGTTAATGTA 
1381 GCTGATTTATGGAAATTTAC ACCTTTACATGAAGCAGCAGCAAAAGGAAAATATGAAATT 
1441 TGC AAACTTCTGCTCC AGC ATGGTGC AGACCCTACCAAAAAAAACAGGGATGGAAATACT 
1501 C C TTTGGATCTTGTTAAAGATGGAGATAC AGATATTC ATTATCTGCTTAGGGGAGATGC A 
1561 GCTTTGCTAGATGCTGCCAAGAAGGGTTGTTTAGCCAGAGTGAAGAAGTTGTCTTCTCCT 
1621 GAT AATGTAAATTGCC GCGATACCC AAGGC AGAC ATTC AAC ACC TTTAC ATTTAGCAGCT 
1681 GGTTATAATAATTTAGAAGTTGC AGAGTATTTGTTACAACACGGAGCTGATGTGAATGCC 
1741 C AAGAC AAAGGAGGAC TTATTC CTTTAC AT AATGC AGC ATCTTACGGGCATGTAGATGTA 
1801 GC AGC TC TAC TAATAAAGTATAATGC ATGTGTC AATGCC AC GGAC AAATGGGC TTTC AC A 
1861 C C TTTGC AC GAAGC AGC C C AAAAGGGACGAAC AC AGCTTTGTGCTTTGTTGC TAGCCC AT 
1921 GGAGCTGACCCGACTCTTAAAAATCAGGAAGGACAAACACCTTTAGATTTAGTTTCAGCG 
1981 GATGATGTC AGCGCTCTTCTGACAGCAGCCATGCCCCCATCTGCTCTGCCCTCTTGTTAC 
2041 AAGCCTCAAGTGCTCAATGGTGTGAGAAGCCC AGGAGCC ACTGC AGATGCTCTCTCTTCA 
2101 GGTCCATC TAGCCC ATCAAGCCTTTCTGCAGCC AGC AGTCTTGAC AAC TTATCTGGGAGT 
2161 TTTTC AGAAC TGTC TTC ATTAGTTAGTTC AAGTGGAAC AGAGGGTGCTTCC AGTTTGGAG 
2221 AAAAAGGAGGTTCCAGGAGTAGATTTTAGCATAACTCAATTCGTAAGGAATCTTGGACTT 
2281 GAGC AC C TAATGGATATATTTGAGAGAGAAC AGATC ACTTTGGATGTATTAGTTGAGATG 
2341 GGGCAC AAGGAGCTGAAGGAGATTGGAATCAATGCTTATGGAC ATAGGCACAAACTAATT 
2401 AAAGGAGTC GAGAGAC TTATCTC CGGAC AAC AAGGTCTTAACCC ATATTTAAC TTTGAAC 
2461 ACC TC TGGTAGTGGAAC AATTC TTATAGF 5 ATC TGTCTCC TGATGATAAAGAGTTTC AGTC TF 6 
2521 GTGGAGGAAGAGATGC AAAGTAC AGTTC GAGAGC AC AGAGAF 7 TGGAGGTC ATGC AGGTGGA 

2 581 ATC TTC AAC AGATAC AATATTC TC AAGATTC AGAAGGTTTGTAAC A 
Plus 

3 • end 

GTC TC C TGATGATAAAGAGTTTC AGTC TGTGGAGGAAGAGATGC AAAGT 
AC AGTTC GAGAGC AC AGAGATGGAGGTC ATGC AGGTGGAATC TTC 
AACAGATACAATATTCTCAAGATTCAGAAGGTTTGTAACAAGAAACTATGGGA 
AAGATAC ACTC AC C GGAGAAAAGAAGTTTC TGAAGAAAAC C AC AAC C ATGC C AATGA 
ACGAATGC T ATTTC ATGGGTC TC C TTTTGTGAATGC AATT ATC C AC AAAGGC TTTGATG 
AAAGGCATGCGTACATAGGTGGTATGTTTGGAGCTGGCATTTATTTTGCTGAAAACTCTT 
C C AAAAGC AATC AATATGTATATGGAATTGGAGGAGGTAC TGGGTGTCC AGTTC AC AAAG 
ACAGATCTTGTTACATTTGCCACAGGCAGCTGCTCTTTTGCCGGGTAACCTTGGGAAAG 
TCTTTCCTGC AGTTC AGTGCAATGAAAATGGC AC ATTC TCCTCCAGGTC ATC ACTC AGTC 
ACTGGTAGGCCCAGTGTAAATGGCCTAGCATTAGCTGAATATGTTATTTACAGAGGAGAA 
C AGGC TTATC CTGAGTATTTAATTACTTACC AGATTATGAGGC CTGAAGGTATGGTC G 
ATGGATAAATAGTTATTTTAAGAAACTAATTC C ACTGAAC C TAAAATC ATC AAAGC AGC 
AGTGGCCTCTACGTTTTACTCCTTTGCTGAAAAAAAAAAA 
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gi 1 3 929219 (AF082556) TRFl-interacting ankyrin-related ADP-ribose polymerase 
[Homo sapiens] Length =1327 

Score = 464 bits (1181), Expect = e-130 

Identities = 223/309 (72%), Positives = 249/309 (80%) Frame = +2 



Query : 


2 


LEMVNFKHPQTHETALHCAAASPYPKRKQICELLLRKGANINEKTKEFLTPLHVASXXXX 


181 






LE++NFK PQ+HETALHCA AS +PKRKQ+ ELLLRKGAN+NEK K+F+TPLHVA+ 




&DJ ct : 


D 11 


T tr t TMUVADncuUTA T UPSUSCT UDVP vn\7 T PE , TT T.T3K , ri2i'NT\7TsTPT^'NT'K!''n'R , M r PPT .T-T\72i h. TTP AT4 
IjEil xvir i\\)ir\2jnili 1 AljriL-AV Ao-Un c ]\Ki\y V 1 E*J-tJ_iijx\r\.o/iiN vlNlLrUNrUJr rll irJ-irl vriAiinxi-n 


3 / u 


Query : 


182 


XXXXXXXXXXXXXXXXLDNLGQTSLHRAAYCGHLQTCRLLLSYGCDPNIISLQGFTALQM 


361 






LD LGQT+LHRAA GHLQTCRLLLSYG DP+IISLQGFTA QM 




Sbjct : 


D / 1 


NDVMEVXjHKH(jAKHNALiD I LL»y 1 AJjHKAALiAVarlljy IUKIjIjIjo x^oiJr'o±libljyijir I AAyiXL 


(Tin 


Query: 


3 62 


GNENVQQLLQEGISLGNSEADRQLLEAAKAGDVETVKKLCTVQSVNCRDIEGRQSTPLHF 


541 






GNE VQQ+L E + S+ D +LLEA+KAGD+ETVK+LC+ Q+VNCRD+EGR STPLHF 




Sbjct : 


a 1 1 
O j1 


PMC7VTTAATT C "C f«mr> -r TD Ti C T^iT 7TYVD T T 17 A C V 7i /"'TiT TVT\T PCC f^Kn rMf"' "D "PiT UPTJUCPDT T-TT7 

(jNEAVyyiLibhib 1F1K1 oUVUxKljJjJiAoivAtaJJljJll VJ\yijUooyj\i vr\JL.KJJJjn»VjKno 1 JtrJUnr 


O j VJ 


Query : 


IT A O 

542 


AAGYNRVS W E YIjIjQHGADVHAKDKCjCjIj V FLirUMAU o x orl Y h» V AbLi Li V J\iivjA V V INI V AUJj W J\ 


/ Z 1 






AAGYNRVSWEYLL HGADVHAKDKGGLVPLHNACSYGHYEVAELLV+HGA VNVADLWK 




Sbjct: 


691 


AAGYNRVSWEYLLHHGADWAKDKGGLVPLHNACSYGHYEVAELLVRHGASVW 


750 


Query: 


722 


FTPLHEAAAKGKYEICKLLLQHGADPTKKNRDGNTPLDLVKDGDTXIQXXXXXXXXXXXX 


901 






FTPLHEAAAKGKYEICKLLL+HGADPTKKNRDGNTPLDLVK+GDT IQ 




Sbjct : 


751 


FTPLHEAAAKGKYEICKLLLKHGADPTKKNRDGNTPLDLVKEGDTDIQDLLKGDAALLDA 


810 


Query : 


902 


XXKGCFXQI 928 








KGC ++ 




Sbjct: 


811 


AKKGCLARV 819 





Longest ORF frame 2 of 310 amino acids 
From amino acid position 1 to 311 

1 LEMVNFKHPQTHETALHCAAASPYPKRKQICELLLRKGANINEKTKEFLTPLHVASEKAH 
61 NDWEVVVKiiEAKYNALDNLGQTSLHRAAYCGHLQTCRLLLS YGCDPNI I SLQGFTALQM 
121 GNEWQQLLQEGISLGNSEADRQLLEAAKAGDVETVKKLCTVQSVNCRDIEGRQSTPLHF 
181 AAGYNRVS WE YLLQHGADVHAKDKGGLVPLHNAC S YGHYEVAELLVKHGAWNVADLWK 
241 FTPLHEAAAKGKYEICKLLLQHGADPTKKNRI)GNTPLDLVKDGDTXIQDLLRGDAXXLDA 
301 AXKGCFXQIX 

1 GC TGGAAATGGTGAATTTC AAGC ATCCTC AAAR7 C AC ATGAAAC AGC ATTGC ATTGTGCTGC 
6 1 TGC ATCTC C ATATCCC AAAAGAAAGC AAAR6 TATGTGAACTGTTGC TAAGAAAAGGAGC AAA 
121 R5 C ATC AATGAAAAGAC TAAAGAATTCTTGACTCC TCTGCAC GTGGC ATCTGAGAAAGCTC A 
181 TAATGATGTTGTTGAAGTAGTGGTGAAAC ATGAAGC AAAGGTTAATGC TC TGGATAATC T 
241 TGGTC AGACTTCTCTACACAGAGCTGCATATTGTGGTCATCTAGAAACCTGCCGCCTACT 
301 C C TGAGC TATGGGTGTGATCCTAAC ATT ATATCCC TTCAGGGCTTTACTGC TTTAC AGAT 
361 GGGAAATGAAAATGTAC AGC AAC TCC TC C AAGAGGGTATCTC ATTAGGTAATTC AGAGGC 
421 AGAC AGAC AATTGC TGGAAGCTGC AAAGGCTGGAGATGTC GAAAC TGTAAAAAAAC TGTG . 
481 TAC TGTTC AGAGTGTC AAC TGC AGAGAC ATTGAAGGGCGTC AGTC TAC ACC AC TTC ATTT 
541 TGC AGC TGGGTATAAC AGAGTGTCC GTGGTGGAATATCTGCTAC AGC ATGGAGC TGATGT 
601 GC ATGC TAAAGATAAAGGAGGC CTTGTAC C TTTGC AC AATGC ATGTTC TTATGGAC ATTA 
661 TGAAGTTGC AGAACTTC TTGTTAAAC ATGGAGC AGTAGTTAATGTAGC TGATTTATGGAA 
721 ATTTAC AC C TTTAC ATGAAGC AGC AGC AAAAGGAAAATATGAAATTTGCAAACTTCTGC T 
781 CCAGCATGGTGCAGACCCTACCAAAAAAAACAGGGATGGAAATACTCCTTTGGATCTTGT 
841 TAAAGATGGAGATAC ANATATTCAAGATCTGCTTAGGGGAGATGCANNTTTNCTAGATGC 
901 TGCCNANAAGGGTTGTTTTANCCAGATTNAA 

>EST assembled 

Good protein homology to 



gi 1 3929221 (AF082557) TRFl-interacting ankyrin-related 
ADP-ribose polymerase [Homo sapiens] 

TITLE Tankyrase, a poly (ADP-ribose) polymerase at human telomeres 
JOURNAL Science 282, 1484-1487 (1998) 
Longest ORF frame 3 of 258 amino acids 

HVASEKAHNDWEVVVKHEAKVNALDNLGQTSLHRAAXCGHLQTCRLLLS YGCDPNI I SL 
QGFTALQMGNEWQQLLQEGISLGNSEADRQLLEAAKAGDVETVKKLCTVQSWCRDIEG 
RQSTPLHFAAGYlSfRVSWEYLLQHGADVHAKDKGGLVPLHNACSYGHYEVAELLVKHGAV 
VNVADLWKFTPLHEAAAKGKYEICKLLLQHGADPTKKNRDGNTPLDLVKDGDTXIQDLLR 
GDAXXLDAAXKGCFXQIX 

TGCACGTGGCATCTGAGAAAGCTCATAATGATGTTGTTGAAGTAGTGGTGAAACATGAAG 
R2 C AAAGGTTAATGC TC TGGAT AATCTTGGTC AGAC TTC TC T AC AC AGAGC TGC ATNTTGTG 
GNC ATC TAC AAACC R 1 TGC CGC C TACTCC TGAGC TATGGGTGTGATC CTAAC ATTATATC CC 
TTCAGGGCTTTACTGCTTTACAGATGF4GGAAATGAAAATGTACAGCAACTCCTCCAAGAGG 
GTATCTCATTAGGTAATTCAGAGGCAGACAGAR4CAATTGCTGGAAGCTGCAAAGGCTGGAG 
ATGTCGAAACTGTAAAAAAACTGTGTACTGTTR3CAGAGTGTCAACTGCAGAGACATTGAAG 
GGCGTCAGTCTACACCACTTCATTTTGCAGCTGGGTATAACAGAGTGTCCGTGGTGGAAT 
ATC TGC TAC AGC ATGGAGC TGATGTGC ATGCTAAAGATAAAGGAGGC CTTGTACC TTTGC 
ACAATGCATGTTCTTATGGACATTATGAAGTTGCAGAACTTCTTGTTAAACATGGAGCAGF3 
TAGTTAATGTAGCTGATTTATGGAAATTTACACCTTTACATGAAGCAGCAGCAAAAGGAA 
AATATGAAATTTGCAAACTTCTGCTCCAGCATGGTGF1CAGACCCTACCAAAAAAAACAGGG 
ATGGAAATACTCCTTTGGATCTTGTTAAF 2 AGATGGAGATAC ANATATTC AAGATC TGC TTA 
GGGGAGATGCANNTTTNCTAGATGCTGCCNANAAGGGTTGTTTTANCCAGATTNAA ■ 

TGC AC GTGGC ATC TGAGAAAGC TC ATAATGATGTTGTTGAAGTAGTGGTGAAAC ATGAAG 
CAAAGGTTAATGCTCTGGATAATCTTGGTCAGACTTCTCTACACAGAGCTGCATNTTGTG 
GNC ATC TAC AAACCTGC CGC CTACTC CTGAGC TATGGGTGTGATC CTAAC ATTATATC CC 
TTC AGGGC TTT AC TGCTTTAC AG ATGGGAAATG AAAATGTAC AGC AAC TC C TC C AAGAGG 
GTATCTCATTAGGTAATTCAGAGGCAGACAGACAATTGCTGGAAGCTGCAAAGGCTGGAG 
ATGTCGAAAC TGTAAAAAAAC TGTGTAC TGTTC AGAGTGTCAACTGC AGAGAC ATTGAAG 
GGCGTCAGTCTACACCACTTCATTTTGCAGCTGGGTATAACAGAGTGTCCGTGGTGGAAT 
ATC TGCTAC AGC ATGGAGC TGATGTGC ATGC TAAAGATAAAGGAGGCC TTGTAC CTTTGC 
AC AATGC ATGTTCTTATGGAC ATTATGAAGTTGC AGAAC TTCTTGTTAAAC ATGGAGC AG 
TAGTTAATGTAGCTGATTTATGGAAATTTACACCTTTACATGAAGCAGCAGCAAAAGGAA 
AATATGAAATTTGC AAACTTC TGCTC CAGCATGGTGC AGACCC TACC AAAAAAAAC AGGG 
ATGGAAATAC TC C TTTGGATC TTGTTAAAGATGGAGATAC ANATATTC AAGATC TGCTTA 
GGGGAGATGC ANNTTTNC TAGATGCTGC CNANAAGGGTTGTTTTANCC AGATTNAA 

>cip6clp5F2 

TCATTATCTGCTTAGGGGAGATGCAGCTTT 

GC TAGATGC TGCC AAGAAGGGTTGTTTAGCC AGAGCGAAGAAGTTGTC TTC TC C TGATAA 
TGTAAATTGC C GCGATACCC AAGGC AGACATTC AAC ACC TTTAC ATTTAGC AGC TGGTTA 
TAATAATTTAGAAGTTGCAGAGTATTTGTTACAACACGGAGCTGATGTGAATGCCCAAGA 
CAAAGGAGGACTTATTCCTTTACATAATGCAGCATCTTACGGGCATGTAGATGTAGCAGC 
TCTACTAATAAAGTATAATGCATGTGTCAATGCCACGGACAAATGGGCTTTCACACCTTT 
GCACGAAGCAGCCCAAAAGGGACGAACACAGCTTTGTGCTTTGTTGCTAGCCCATGGAGC 
TGACCC GAC TC TTAAAAATC AGGAAGGAC AAAC ACC TTTAGATTTAGTTTC AGC GGATGA 
TGTC AAGC GC TC TTCTGAC AGTAGCC ATGCC C C C ATCTGC TC TGC C CTC TTGTTAC AAGC 
C TC AAGTGCTC AATGGGTGTG AG AAGCCC AGG AGC C AC TGC AGATGCTC TC TC TTC AGGT 
CCATCTAGCCCATCAAGCCTTTCTGCANCCAGCAGTCTTGACAACTTATTCTGGGAGTTT 
>cip6c2p5-F3 

GGATGGAAATAC TCCTTTGGATC TTGTTAAAGATG 

GAGATACAGATATTCAAGATCTGCTTAGGGGAGATGCAGCTTTGCTAGATGCTGCCAAGA 
AGGGTTGTTTAGCC AGAGTGAAGAAGTTGTC TTC TC CTGATAATGTAAATTGCCGCGATA 
CCCAAGGCAGACATTCAACACCTTTACATTTAGCAGCTGGTTATAATAATTTAGAAGTTG 
C AGAGTATTTGTTAC AAC ACGGAGCTGATGTGAATGCC C AAGAC AAAGGAGGACTTATTC 
C TTTAC AT AATGC AGC ATC TTAC GGGC ATGTAGATGTAGC AGCTCTACTAATAAAGTATA 
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Chkl two-hybrid screening 

Bait: Chkl 

is a protein kinase required for* cell cycle arrest in response to DNA damage 

Hit: a novel potein homology to ATP-dependent RNA helicase 
belongs to the DEAD-box RNA helicase family 

The fission yeast cdc28(+) encodes a member of the DEAD-box family of putative 
RNA helicases involved in pre-mRNA splicing and cell cycle progression 

a new gene encoding a putative DEAD box helicase have been isolated to 
suppress uncontrolled mitosis by overexpression cdc25 in fission yeast 
(Chkl and 14-3-3 proteins also show up in this screening) 

It is interesting to characterize the interaction of Chkl and the novel RNA helicase 
and its role in cell cycle control 



Potential targets for further pursuing 



p21 hit: 
Traf4 hit: 
hRad9 hit: 
PNCA hits: 



Chkl hit: 



Tankyrase homolog 
Cdk liked kinase 
PP5 

a novel helicase 

a human homolog of SNM1 

a novel endo/exo-ribonuciease 

an ATP-dependent RNA helicase homolog 



Target validation: 
•full length cloning 

•examine the RNA expression in tumor verse normal tissues 

•peptide binding library screening in YTH functional assay 

•generate dominant-negative mutant . 



3 



p21 hit: a Tankyrase homolog 

Tankyrase (a poly(ADP-ribose) polymerase at human telomeres) 

• a protein with homology to ankyrin and to the catalytic domain of ADP- 
ribose 

polymerase (PARP) 

• is localized to human telomeres 

• binds to the telomeric protein TRF1 (telomeric repeat binding factor- 1) 

• is a positive regulator of telomere length maintenance 



124 



£P 0 8 2004 m Project No 
i7 Book No 



title S/mfrA& ^#j?scj>s'\ 




r 



TITLE. 



Project No. 
. Book No. 



127 



From Page No.lh'l 



Mm 



-t- U-4- 



i ! ■ ; 



4_1 



. t i 



i ! 



IX' is k./ r /* £• 



10 




•-nfei- 



-* 



i i 



| — ^-jr-V 

: ! i 1 i >t ! j 



^7 



( E 

2 =2 



I* 



. i j uX^W A - ~i-4 




(juvfe.JA-) 



3 



1 -y- 



7 



5. 



-f-ie "v> — m 

H.H*J* k 




frit 



*.A*i... 



QtB) -7 
-7*- 



H6 



{ 



SCIENTIFIC NOTEBOOK CO. 



Project No- 
Book No. 





Ms. Robin Silva 

Flehr, Hobach, Test, Albritton, & Herbert 
4 Embarcadero Center, Suite 3400 
San Francisco, California 941 1 1-4187 

Re: Provisional Patent Applications. 
Dear Ms. Silva, 

Per Brian Cunningham's request, enclosed with this letter are eight packages of information generated 
by Dr. Ying Luo in preparation for provisional patent application filings. Each package pertains to a 
different genetic sequence that Rigel believes may be commercially useful. Each package contains 
relevant scientific materials, journal references and abstracts of proposed gene functions. 

Please file a provisional patent application for each document. 

If you have any questions, please call me at 650-624-1 106. 



AS 



Respectfully yours, 




Nicole A. Verona 

Rigel Pharmaceuticals, Inc. 



240 East Grand Avenue 
South San Francisco, CA 94080 
Main phone: 650.624. 1100 
Fax: 650.624.1 101 
http://www.rigel.com 




i LB.fil T FD N fa I !!'•.!"<[: CRT 
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July 22, 1999 



R I G E L . INC 



VIA FEDERAL EXPRESS 



Ms. Robin Silva 

Flehr, Hobach, Test, Albritton, & Herbert 
4 Embarcadero Center, Suite 3400 
San Francisco, California 94 1 1 1 -4 1 87 

Re: Provisional Patent Applications. 
Dear Ms. Silva, 

It was a pleasure to meet you today. I'm sorry that I did not see you leave; I had intended to give you 
these diskettes before the end of our meeting. 

On these diskettes are the documents that we reviewed earlier. The new document that Ying gave to 
me today will be ready on Monday. 

If you have any questions, please call me at 650-624-1 106. 



Respectfully yours, 



Nicole A. Verona 

Rigel Pharmaceuticals, Inc. 



240 East Grand Avenue 
South San Francisco, CA 94080 
Main plume: 650.624.1100 
Fax: 650.624. 1 toi 
hup:// www.rijiel.ct mi 



DOCKETING/BILLING SYSTEM FILE INFORMATION 

(Patent/Design Patent) 



Date: July 26, 1999 

Client: Rigel Pharmaceuticals • 

Client 
Ref. No. : 



File No. : A-68292 
Access Code: 4931 
Attorney: DJB/RMS/DAV 



Update [] Close [] 

Div. [] CPA [] 

Subject Descri ption 
TANKYRASEH, A Cell Cycle Protein 
Ying Luo 



CIP [] 



Nev [X] 
Parent [] 

Title: 

Inventors: 

Serial No. : 
Filing Date: 

Patent No. : 
Issue Date: 

Assignee : 

Related Files: 

If Foreign .file, please provide corresponding U.S. Serial Number 
or Patent Registration Number. 

Misc. (Include any action items and due dates here!): 
Submitted by: Gail Clark Date: July 26, 1999 

cc: Accounting 

Docketing - Foreign 
Docketing - US 



Nicole Verona <NVerona@rigel . com> 

" ' dvance@f lehr-iplaw. com ' " <dvance@sf po . fhtah. fleh. . . 
8/30/99 4:01pm 
FW: FW: info 

Dear Dolly, 

I forwarded your questions to Ying Luo and this is the response I received 
from him. I hope this helps. Also, I've got copies of the TNIK manuscript 
figures that you need. Would you like me to fax them to you? 

Nicole 

Original Message 

From: Ying Luo [mailto:yluo@rigel.com] 
Sent: Sunday, August 29, 1999 2:44 PM. 
To: Nicole Verona 
Subject: Re: FW: info 

PAN is from PCNA screening. tankyraseH is from CIP screening. CIP is also 
called p21. R0101 has an entry in GenBank with full length sequence with a 
name called' KIAA0101 . No functional annotation about R0101. PP5 was cloned 
and published before. The novelty is we can link PP5' to RAD9, a cell cycle 
checkpoint control protein. You should have all figures of TNIK manuscript 
already. TNIK nucleotide sequences are attached. PAN nucleotide sequence is 
already in Genbank. 

Ying 

At 03:21 PM 8/26/99 -0700, you wrote: 

>Hi Ying! 

> 

>Here are some of the questions I need to discuss with you. 
> 

>Nicole 
> 

> Original Message--- 

>From: Dolly Vance [mailto:dvance@flehr-iplaw.com] 

>Sent: Friday, August 20, 1999 1:42 PM 

>To : nverona@rigel.com 

>Subject : info 

> 

> 

>Dear Nicole, 

>Hope you're well. Here's a complete list of what I am missing from the 

> initial 9 disclosures. 

> 

>1) The names. of binding partners (if any .actual) for CAH and 
>tankyraseH. 

>2) The nucleic acid and amino acid sequences for PAN and TNIK 
> (actually, all figures that go with the manuscript for TNIK) . 
>3) Please confirm that R0101 and PP5 are NOT novel, and that all 
>others are novel . 



From: 
To: 
Date : 
Sub j ect : 



> Thank s . Dolly 

>P.S. I understand your hours are reduced. Any chance you can give me 
>time frame for providing the above information? Thanks, again, Dolly 




! E L 




R I G E L 



September 30, 1999 



Ms. Dolly Vance 

Flehr, Hohbach, Test, Albritton and Herbert LLP 
4 Embarcadero Center, Suite 3400 
San Francisco, California 941 1 1-4187 



Dear Dolly, 

Enclosed are documents pertaining to the cell-cycle patent applications that you requested. 
The documents include: 

1 . TankyraseH abstracts involving TRF, P2 1 , and P ARP 

2. TankyraseH nucleotide sequence alignment report 

3 . TankyraseH amino acid sequence alignment report 

4. R0101 figures with corrected CDK 2, 3, and 4 labels 

5. Mkinase nucleotide and amino acid sequences with its kinase domain and nuclear 
localization sequence (NLS) highlighted 

Additional information will be sent to you next week. 

Please call or email me if you have any questions. 



240 East Grand Avenue 
South San Francisco, CA 94080 
Main phone: 650.624.1100 
Fax: 650.624. 1 101 
http://www.rigel.com 



Sincerely, 




Nicole Verona 
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